Background: The increase in the value of NTFPs concerns: seeds, fruits, edible vegetable, mushrooms, fish and game. Of these NWFPs, Aframomum species among which is A. melegueta (Jujube), a herbaceous, perennial classified in the family Zingiberaceae, class Monocotyledonae is over harvested in the wild.
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INTRODUCTION
The forest is a living environment maintained by the interactions between the biotic and abiotic components (Broekhoven, 1996) . Forests provide various services to human communities through non-timber forest products (NTFPs). According to FAO (2005) , NTFPs are exploited in four billion hectares of forest on 30% of land and the value of wood extracted declines i.e. $ 64 billion while the value of NTFPs increases steadily by 4.7 billion dollars. The increase in the value of NTFPs concerns: seeds, fruits, edible vegetable, mushrooms, fish and game. Of these NWFPs, Aframomum species among which is A. melegueta (Jujube), a herbaceous, perennial classified in the family Zingiberaceae, class Monocotyledonae. The leaves are simple and asymmetrical with a membranous ligule. The inflorescences are born at the base of the stem with reddish bracts. The fruit is a bright red berry at maturity. It is indehiscent with seeds enclosed in a white pulp. This species is found in Guinea, Nigeria, Gabon, and Cameroon where they are found in the Western Highlands in specific sacred forests (Anjah et al., 2015) especially its fruit for food, medicinal and cultural purposes. A. melegueta in Guinea is ranked among the 2 nd category endangered plant species (Diawara 2000) . In 2007 in Cameroon, MINFWL classified the species among special products. Culturally, the fruits of A. melegueta are used during the enthronement of chiefs and upon succession, in the rites of blessing and protection in traditional medicine to cure diseases. Aframomum species is food for man, monkeys and some rodents. The fruits are exported and sold on international markets (Yembi, 2000) . The price of the fruit varies between 50 and 100 CFA per unit while a 50 kg bag costs between 14,000 and 20,000 CFA francs (Tabuna, 1999) . Thus, the marketing of these NTFPs generates revenues that are intended for household economy. Ecologically, species of Aframomum are important for soil conservation through their rhizomes and large leaves that protect soils against erosion (Eyob et al., 2008) . Thus it contributes to the carbon sink and to the fight against climate change affecting the globe increasingly. Documentation on seed pre-treatment methods of most NTFPs is rare and that on Aframomum species is non-existent. The dry seeds of Aframomum melegueta are difficult to germinate. Amponsah et al. (2012) , showed through their work that it is due to seed coat dormancy. Similarly, Tsombou et al. (2015) found during their work on dried stored seeds that they gradually lose their ability to germinate on storage. In the wild, there is a sharp decline of its populations as observed by Anjah et al. (2015) .
Methods of pre-treatment of the dried seeds of A. melegueta are very limited, the reason why this work was conducted with a view to apprehend the best pre-treatment for the dried stored seeds of A. melegueta.
MATERIALS AND METHODS
This study was conducted at the University of Dschang (Cameroon). The University of Dschang is located at 1,345 m altitude 26'38''and 5 ° north latitude and 10 ° 03'11 to 'East Longitude (Fig. 1) . The Soil and Environmental Chemistry Laboratory and the Botany and Applied Plant Biology Laboratory, all of the University of Dschang were used for the different phases of this work.
For germination, the plant materials consisted of the dry seeds extracted from fruits of A. melegueta collected from populations in the Western Highlands of Cameroon (Fig. 2) . 
Pre-treatment Experiments
A viability test to estimate the percentage of good seeds in a seed lot was carried out. Wamegni (1991) viability method was adopted in which water at ambient temperature was used as a release agent. The seeds of A. melegueta were soaked in a container of water for 5 days. Seeds that floated were not viable while those immersed in the bottom of the container were viable. The seeds were dried in an oven at a temperature of 60 °C, transferred into a glass jar and stored for one month.
Some of the different pre-treatment methods were adopted from Aronu et al. (2010) with some modifications. A total of 1,320 seeds were used. There were three pre-treatments (cold tap water, boiling water and 50% sulphuric acid). 132 seeds were used as control. In the first pretreatment, 132 seeds were dipped in cold tap water for 24 hours (T1), 132 seeds dipped in cold tap water for 48 hours (T2), and 132 seeds were dipped in cold tap water for 72 hours (T3). The second pretreatment was that of hot water with 132 seeds soaked in boiling hot water for 5 mins (T4), 132 seeds soaked in boiling hot water for 10 mins (T5), and 132 seeds were soaked in boiling hot water for 15 mins (T6). For the third pre-treatment comprising soaking of the seeds in 50% sulphuric acid, 132 seeds were soaked in dilute sulphuric acid at 50 % (H 2 SO4) for 20 min (T7), 132 seeds soaked in at 50 % (H 2 SO 4 ) for 40 min (T8), and 132 seeds soaked in dilute sulphuric acid at 50 % (H 2 SO 4 ) for 60 min (T9). After the various pre-treatments, the seeds were placed in Petri dishes and laid out in groups of 04 depending on the treatment and each having three replicates. They were sprayed with water daily.
Data collection on germination parameters were carried out every 2 days from the first day of planting. The following were determined: the percentage germination, germination latency and speed of seed germination. The seed germination rate (GR): GR = G1 / G2 + T1 / T2 + (G3) / T3 + Gn / Tn, Keshava (2014) Where G1 = Number of seeds germinated on the first day; G2 = Number of seeds germinated the second day; G3 = Number of seeds germinated on the third day; Day 1 = T1, Day 2= T2 and Day 3 = T3. Latency period adapted from Ahoton et al. (2009) . Germination percentage (GP): GP=Ng / NT x 100 (Niang-Diop et al., 2010) Where Ng= number of germinated seeds, and NT= Total number of seeds. The data collected were subjected to analysis of variance using SPSS version 17.0 software. The Duncan test made it possible to separate means at 5% significance level.
RESULTS
Seed germination parameters of dry seeds of Aframomum melegueta stored for one month and having undergone different pre-treatments (cold tap water, boiling water and sulphuric acid diluted for 50 %) started germinating six (06) days after planting. Figure 3 shows the stages of seed germination of Aframomum melegueta pre-treatment with sulphuric acid diluted to 50% while seed germination of A. melegueta in the culture medium with boiling water is shown in Figure 4 . 
Percentage of seed germination
After 60 days of applying the different pre-treatments, the seed germination percentage varied from 30.3 to 60.61% for the pretreated seeds with cold tap water. Compared to the control group, no significant difference was observed in this group. During this, the highest percentage of seeds that germinated was for those that had been soaked in cold T3 for 72 hours (60.61%) and lowest was in the control group (7.58%). For the seeds pretreated with boiling water, germination percentage ranged from 32.57 to 78.79%, and no significant difference was observed in this group. However, the seeds that were soaked in boiling water for 5 minutes showed a significant high germination percentage (78.79%) compared with seeds which had been soaked in hot boiling water for 15 minutes (32.57%) and lowest in the control (7.58%). Seeds soaked in sulphuric acid 50% showed germination percentages ranging from 55.61 to 100%. Significant values (P ≤ 0.05) were observed in the soaked seeds respectively for 20 minutes in sulphuric acid at 50% compared to the control group showed no significant difference.
In general, seeds pretreated with sulphuric acid showed significantly higher germination percentages (100%) (P ≤ 0.05) compared to treatment with the cold tap water, boiling water and the control group (7.58 %). The percentage of germination of Aframomum melegueta treatments is shown in Table  1 . 
Germination rate
The GR was not significantly different (P ≤ 0.05) for the seeds soaked in tap water compared with the control group. The values of the seed germination rates pretreated with tap water (24h, 48h and 72h) were 0.67-0.73-1.34 seeds per day respectively. The highest value was obtained for those soaked for 72 hours and lowest in the control group (0.3 seeds per day). For the boiling water treatment (5, 10 and 15 min), the germination rates were 1.73-1.47-0.72 seeds per day respectively. Compared with the control group, no significant differences (P ≤ 0.05) were observed in these treatments. However, the highest value was obtained in the seeds pretreated for 5 minutes (1.73 seeds per day) and lowest in the control (0.3 seed / day). The values 2.2, 2.01 and 1.5 seeds per day respectively were obtained for seeds pretreated with sulphuric acid for 20, 40 and 60 min. The seed treatments in 50% sulphuric acid for 20 and 40 minutes showed significant differences (P ≤ 0.05) compared to the control group (0.3 seeds / day). Overall, the use of sulphuric acid as a pretreatment of the seeds showed significant differences at (P ≤ 0.05) on the germination rate compared to treatment with the tap water, boiling water and the control group. Table 2 shows the Germination rate of seed of Aframomum melegueta treatments. 
Latency period
Mean values for latency period showed no significant differences (P ≤ 0.05) in the tap water treatments compared to the control group. The values were respectively 21, 19, 15 and 50 days for treatment with tap water (24, 48 and 72 hours) and for the control. It was shorter for the treatment of 72 hours (15 days) and longer in the control group (50 days). In the treatment with boiling water (5, 10 and 15 min) no significant difference (P ≤ 0.05) was observed compared to the control group showed a significant difference (P ≤ 0.05). The latency values obtained in this group and in the control group were respectively 13, 15, 19 and 50 days. Treating seeds with boiling water showed no significant difference (P ≤ 0.05) but reduced the 13-day lag time compared to the control group where this time was longer (50 days). Seed treatment with sulphuric acid for 20, 40 and 60 min were respectively 6, 7 and 10 days and these values showed no significant difference (P ≤ 0.05) compared to control group that had a latency time (50 days) significantly different (P ≤ 0.05). However, this time was shorter for seeds treated with sulphuric acid (6 days) compared to the control group where this time was longer (50 days). In short, ten treatments for the control group had a significantly long latency period (50 days) compared to treatment with tap water, boiled water and 50% sulphuric acid which did not show a significant difference. But of all treatments including the control treatment in 50 % sulphuric acid had the shortest latency period (06 days). The germination of latency of seeds from A. melegueta by treatments is shown in Table 3 . Jaouadi et al. (2010) observed the positive effect of sulphuric acid on the dormancy of seeds, the time the seeds were soaked in this pretreatment needs to be well defined to avoid denaturing. Soaking the seeds for one hour in sulphuric acid at 50% in this study did not give a significantly high germination percentage of seed germination. The seed germination percentage, the germination speed and the latency period of Aframomum melegueta were not significantly elevated in the group of seeds soaked in boiling water and in the control group. However, the seeds soaked in boiling water for 5 minutes showed a higher germination percentage (78.79%), followed by the seed soaked in boiling water for 10 min (66.67%) and the those in boiling water for 15 minutes which was the lowest (32.57%). Similarly, the results of the germination latency showed that seeds soaked in boiling water respectively for 5, 10 and 15 min with 13, 15 and 19 days suggests that the temperature would affect the dormancy of seed of A. meleguta compared to the control group which showed a latency time of 50 days. In reality, these germination latency values become longer with the increase in temperature and are shortened when the temperature decreases. Increasing the temperature would progressively inhibit the germination of these seeds. The same observation is made on the rate of germination of dry seeds of A. melegueta because it accelerated when the temperature decreased and decreased as the temperature increased. Fawa (2014) , showed that inadequate temperature on the dormancy of seeds influences its germination capacity. The same observation is seen in Fawa (2014) work on the dormancy of Leuceana lanceolata seeds. He also noticed that the germination of some seeds of this plant species was inhibited in boiling water. Soaking the seeds in plain tap water for 24, 48 or 72 hours according to Nunez and Calvo (2000) is one of the best pre-treatments because it provides good results on the seed germination. But this does not seem to be the case with Aframomum melegueta because this treatment did not produce significantly higher results compared with the sulphuric acid treatment. Nevertheless, the results obtained in the control group reveal that more time soaking in cold tap water is needed, hence, the longer the latency period, the higher the rate of germination. The soaking time of these seeds in tap water for 24, 48 and 72 hours during this study would have been insufficient to soften the seed coats of such seeds.
CONCLUSION
The behaviour of dry seeds of Aframomum melegueta varies depending on the type of pre-treatment. Soaking the seeds for 20 minutes in sulphuric acid at 50% improves the germination percentage (100%), the germination latency is shorter (06 days), and the seed germination rate is increased (2.2 seeds per day). This pre-treatment may be recommended to local populations and nurseries because it is inexpensive and simple to perform.
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